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(54) RAKE RECEIVER, RADIO RECEIVER AND PATH DETECTION METHOD IN RAKE 
RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the reception 
performance by obtaining an optimum threshold value 
even in the case that an interference amount is changed 
and the gain is changed. 

SOLUTION: A matched filter 1 1 of a base band 
demodulator being a RAKE receiver obtains a correlation 
output (I and Q signals), a level measurement device 12 
measures a level of the correlation output, a threshold 
value calculator 1 3 obtains respectively a mean value 
and a standard deviation based on a level measured by 
the level measurement device 12, adds the mean value 
to a value applying a prescribed weight to the standard 
deviation to obtain a threshold value, and a threshold 
value discrimination device 14 detects a path with a 
level over the threshold value obtained by the threshold 
value calculator 13 among levels measured by the level 
measurement device 12. 
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AKE^*fT9RAKESiilC*5V^, 

2r H 7L tc r t & t~$~Z> RAKE « 0 

mm^^^mfe^xmfeVtc^^/w?^^ ffflEL^ 
Sri^c: i «r«F»it5R AKE$m 

mm ^si-m&^mxmfezrifzis^Mcm^^x^m 
mm \"<;\sffl%:¥gLxm& Lfc u^w© 5 *>> mis 

^^^i RAKE <&J«#& £ , 
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¥mm\zmfe<Dm&tttffrMi,x^$i^m$: 

5RAKE -&J&^Jt& t , 

mm^^^mm^mmm^^^x . 

mm^ K7-< a-^ ^ scottum* kis^ji^-c 

^OiM I* * * L T L # v Mi & # 3 L # u Mt tHI^ J£ 

BJf1EU#U^*J3S^a©^»ajrLfcdSoTR AKE 
£fT 5 r <k t?«W«-^*# 6 R A K E &!&^& t . 
x. tz r t £4#a * i" 5 ««g« 3^g 0 

AKE^IrtT5RAKE^fi©/^fttl^|:^^ 
T, 

temttiti<Di"</i<<Dyt>^ mmx&tiv%\<^m£i±<Du 

-</u^y<^mi~^ - £4*» tt^RAKE g« ^od 
AKE^J«^tf 5 RAKESfS«^^^tftW*tetc:*3l^ 

temmti<Du^Mcm^^x¥-m&%?kib. m^&bti 

^Sr^^Ufflt 5 C i Sr*f t S R A K E Sfii©/< 
AKE^^rfT^ R AKE^fia^^N^^tb^^f^^o^ 

tc^mmfe^m^tttt&ffi^x^zim&nx, m 
tta-r s - 1 it^RAKE &mm(D/< 
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[0 0 0 1 ] 

LTRAKE -p^lrff 5 RAKE^flft ^S^ISeM 
*3 <fc 0 s R A K E fi| <Z> s< X «| ft *«fe ( - Bl i" 5 t> CO "C fc 

So 

[0 0 0 2] 

^t£tfciHf v^-xACljo^Tfi. ^:jf{RiJ "CRAKE §jf 

[0 0 0 3] RAKEgfftft ^^^^eaftBlClfe 

[00 041 JlSffSD S - C DM AI:*3V^t li, ^Vf 

[0 00 51 BlOfJ, 2©BU£VHB^>*'^-''<*ilW 
ftSrffl^fcRAKES««(O*«0^*5 o ft*WRA 

^4i, etugxiug^SM 2 , u-<yuas3esB4 3 , m 

**S»4 4, **S4 5, 2«»^/l^>*;*»lR8M 
6, RAKE^«4 7, *5it5, b#^Mtt«W£SlS4 8 

RCS97-1 19j (1 9 9 7- 1 0) p. 43-4 
[0 0 0 6] RAKEgfifcl^Tfci:, £ff 

j^Si:45o 0^<o«/£~m, 2&BKL#v^£Kj£ 

[0 00 7] 010 Mf*. ft 
#'«r^5>^K:7^u*4 1 (c*3V^-cafrtt«LT«H«E^ 

(5SH^o^T>r^) ^rttWU RAKE*«»4 7^ 
:JoV^TR AKESHlf ^rtT 5 S'n'COW^Sc^J^^ $^t"CV^ 

[0 0 0 8] TyfK7^^4 If*. g««#£>i£» 

i<DtiBm*r4. BmsMmmemA 2, ^h«» 

43, xiu»4 s^MJiztiZo temfe^mmfew* 2 
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K*3l^TW:, ^nybv'^vifflt^PSA (Pi 
lot symbol averaging cohe 
rent detection) jj&O)^^ -^A-fFtfK: 

[0009] ^sfa4 3it ffiBBm*3&^#-^^ 

70 Bae»«3e«4 2{c:j;S*^3B*0«**««:i:oT. 

[0 0 10] 2&Bl^w^^a^ffl5 4 6te, **«4 
5 Offl^-S: A* U2 ^Pgc7) b # V Mg£r ^T^A^* 
*»«SrfrV\ RAKE^a»4 7lcffl*t5o 
«R3e«4 8tt, ^«S»4 3©fflA«:AAUr 

[0011] o<5V^"C 17 W' — A 7 zfr' — ~^ v Mcol^TK 

[0 0 12] ^rr% his^rtfrhtt* 

[0 0 13] o#^r, 01 i$:#iLT, 01 Ot^L 
fcS««0>»ft££ttW^5 o 0 1 1 (c^^^t/c^i— A 

*h*0>§««#as0 io©7^ K7-f^ 4 1 ^a^ 

[OOHl^^f K7^;^4 1 35sa*i"SffiB8W* 
[0 0 1 5J e*Bf83E»*««aJ4 2(C*5V^T(i, fiHU 

[0016] **#«as4 4ic*3v^Ttt, easss^Ki^ 

mm&&$:kv), *<D»**:5RJH»4 5^*5V^r, 
50 f-K7>f;^4 l <offi*tffcS»BBBa*Jc:*af-rs 0 
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[0017] r CQ&-^ A-^:* fde»B^!Mft;£«J 4 2 

-5 ^ t tc X "9 fltfB£»*3 J; & 
-£a s "C#£o ffiffi£»£R!9l»< ^if±, # 

fc, d(Z)fi*BS»<c>tS^ffi^»a»^W:. RAKE^ 

[0 0 18] U^/l/ffl^»4 3fC*5V^TJi, ^v^YV 
4 1 (D&Jjfch, ^^y<^ (D^mm^- U-</V 
*mfe-tZ> 0 2&W^A'^.*»«SiS4 6TU 

£&4 8^R££nfcL#W£^fl^T, i»4 5(7) 

tti^^^RAKE -sm^m v ^ s -^vi^*;* So 

[0 0 19] o^tc, r. (D~?su^/<xm$KDmfffl$:M 1 

[0 0 2 0] #fy^;Va^pO^Hi, ^/l^v** 
a, -t^i/TVub, If-^^VW, iJ-V^/i'k 

[0 0 2 1] -vvi^^tcj; 

fc5o -err\ 2»W^/u^;*»R<fl4 6:fcJ:t*L# 
V^ttRS»4 St^^Tte, «T<^*I*TV«;*»««:t? 
9o 13 i 2<oi*->:7 p /^a ~p tc^ov^r, f y^/poit 

Sm i n*3J:T;**Sfit*Sma xSrttffifSo 

*/hS«t*Smi nl-*fU H& : &i3L&<nW9-> 

i"S (Anoise^0) o 
[0 0 2 2] — ft^n^Sma xlC*tU R A 

l§l/^ARAKE^t6 (ARAKE> 
0) o i^^^/ua — p^p i/^;i/S (1) 2*, 4sAT 

S (j) a x {Smin+Anoise, Smax 

-ARAKE} 

rrt?, max (A, B} OlE^te. A, BX*±%\<^ 
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[0 0 2 3] $X±.<Dt&Sk* ARAKE, Ano i s e <D 
&^yv^*KJ:5jfcf?i8u IlS^^f ft -5§-u-</W£r 

V^Tte, (Smin+Ano i s e) < (Smax— A 
RAKE) tfcSOT, (Sma x— ARAKE) J: !9 

[0 0 2 4] 2®|SB-^/^^^aR»4 _h*!iL 
KE^S4 7^fflAt5o RAKE^*»4 7|C*5V^ 

St*^<D«#SrBft^U, RAKE -sm^zh^m^tD 

[0025] l*>u mm<oB.mm^^^x^ 

±ltt^7^-^ARAKE, A n o i s e <Dm&& 

[0 0 2 6] (1) ARAKEflMKMJ: Sfc'hSl^* 
30 ^tC^Ttt, ^^^-^^(D^mit^^^^^^-t^-y 
r/VUa - pOl/^t/MJ; HSmax-ARAK 
E^*#<&5*L#>. *3t5RAKE-&^ttffl-e#«>* 
V^/l^^T &r R A K E -&J«Kttffi T? £ < * 9 4*tt J&3 

(2) ARAKEdS*5BfiJ: t) < , An o i s e 

t^K^I^Sma x-ARAKEi 19 < sfe 

<9, ^Jfe, RAKE^ftffl-Cf4V«f«»4^ 

40 (3) Ano i s e^SflriaflCJ: <9 fc*:#V>4B^, ^rju^ 
(Delimit f ^/V-^tt^/^a — p 69 U^<yK7) 
ft/JHBJ: HSmi n+An o i s e < * 19 , * 

*RAKEM-ftffl'C#5t>'^^t«rRAKE 

^ricicft^i?$*< *>9»tta3*fls-r5o 

[0 0 2 7] r^ipftBSi^MCSrt^e), Jt* 
^^.COff-^-^^L, RAKEMt#aifif«)W 

[0028] b^b. |l^R«>e^ftK^^:*5v^T^i. 
50 laotsftstwfcSo L/^or, fittSKft^x 
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< 5 B 

[0 0 2 9] 

[IP^WLi 5 i:tSHll] bfc^oT, Jiifeb*: 

RAKE, Ano i s e OpfcfrSriS^Dt^aR bft#>o tz 

[0 0 3 0] Hi ARAKE3&S*a<t«t 0 fc'J^V^ 

y^/Ua — p <D U"</K£>ft/h{t J: HSma x — AR A 
KE^*;t <ft£fc#>, **RAKE^{:ftfflt'#6 

fy//wi-r^RAKE^crat^^< ft t>4*tt 

dS^bi--5o *2fc:, ARAKE^S*ii«[J: t>*# 
<. Anoi s e^ftigffij; 9 £ V^&i-^^T 
13, IfCOl/^tyT'/KDWSma x-ARAK 
E<fc 9 t>*#<ftt>, RAKE^Cttffl-Ctft 

3fcl, Ano i se^illiH^V^ -^/l^ 

f/J^HSmi n+An o i s e < ft Y) , * 

3i5RAKEMt^It^St^/H7)^t$rRAKE 

[0 0 3 1] roj: 5ftraHjfiC3& s ^C5r *t* 

[0 0 3 2] ±3SUfeMHASr»ifci-Sfe* 

ft;-*- 6 t> fltii ft b & v ^ £12^ b r s« & ft 
J:4riasctdSprfBftRAKEg«« t *|j»S«»B*5 
£t5R AKE£««0V**«ai#ft£#3 r t * Btob 

[0 0 3 3] 

[«W*AHfei-5fc»<0*a] JbS8bfc»jBSr»*b, 
BftSrarti"Sfc«), ^ co^P^ ^RAKE ^itm 
fi, b#V^J^±<0^^tttH*-bfc^ot:RAKE'&^ 
Srfir 5RAKEg«*fc::fc5^T, fflllttl^icS^^T u 

«*<8Sll-W^^fi^f+^^J6bfe«^sp^liaSr 

a3e*t*Hffibfcu-<yK0 5t>, itufEb#Wfitf»^T* 
#feb#v^£JL±(OU^v-Sr^^tttiii-s b#vMfi¥UJ£ 

[0 0 3 4] ;i<z>»Wfc:J;*Ltf, b#v^«W-»*tcT, 

bfcfi^5pftS«S:J!HlJibrb#V^Sr#-C, b^V^JpJ 
S*liir, u^JRI^«T?JB0^bfcU'^</KO5*>. b^ 

bfcoro, T**dS8E<bi-s»^^ ^ds^b 
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i-S»-fr"Ct*iaftb^v^s»^*ix, CifUcJ:^ 
[0 0 3 5] of (0»^|i^5RAKEgff»fl, b 

WtSrlfibXb#v^Sr»Sb#v>fifH|[«t, SulS^ 
^<^»l^»^»l*bfcu^</^5*>. H»fBb#l/Mfi»* 

70 b # v ^a^±o u^i^** fcffli- 5 b # v mb: 

[0 0 3 6] r^P^Hitltl btlHgtHMSKT, 
¥*9fiicBf^a^f*ftSrJ6bTb*v^fiSr»T, 

b^ vMt^j^t-T, u^/vaus»T?ay^ ufc 

5*>, b#v^fflff^-c#ycb#^ffi^_b^u-<^^^ 
*tftffli-5J:5K:Lfca>-<\ ttfift*rtlc J: ■JTiMfea* 

^t-r % m^v-f > &m\tfr £ m^x t> mm?* b # v ^ 

[0 0 3 71 of^lC^SRAKESfiifi, b 
^V«±0/^MlCL«orRAKE^^|T5 
R AKE^ff^^^o^T, Sff«#^bteHtti^^#^ 

f+WSrS6bTL^V^«[S:#Sb#V^ffl[tH|[»i:, mJiEU 

-<^aij£*"eaosbfcv-</K7>5*>, sub l#v>«w-» 

[0 0 3 8] ^co^P^tc^tn^, L^<^SI^t-r. -7 

b#v^ff*«t?#^:b#v^£Jl±(OV-< 
^Sr^«mi"*-5J:5(wbfc©-C, ffiSft««^J: D^P 

[0 0 3 9] o#o56W^d^5*|j»S(SaS«tt, b# 
50 Si, ffirfBL^v^W^aw^ttU^b^So-CR 
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[oo4o] ro^pjtcj:tt^ ^mmtjicm^^xu 

[0041] <>$<nmwicfrfr&mm%:mmmte. 

ft£^bTb#^ffi£#£b£v^ff|^l£<t. tfrisu 
-<^ai^^r^ij^ u-<ju<d b mm b£ vMam- 

^oTRAKE^$rlT^<ttflff^#6RA 

[0042] r^iatiii tBgitti^lcK^^TU- 

U ^^illi^l^orRAKE^MtT^^ 

T*mW^£#5J;5f-bfc(£>T\ fm^«^c£i9^F 

5 ^-fb-T 5 tRAK J0 
[0 04 3] o^O^^fC^^^H^f ^Hfi, b# 

v ^M^_b o m b as o rmif ft £: # £ 
tj^m^^xu^/u^m^-r^^^mim^^t, sit 

^fiW^^ t . itulB b £ V ^lfe^&(Os<X tft 
ttl^ Uc^otR AKEM^ff 5 ^ ^t*«If|^# 

[0 0 4 4] rco^tcjifttf, ^^K^A^fgH 

b#Wfi£r#T, ^J^w^/W^v b#V^£JLLcDU 
^5r/^ft(iiL, t^^iWI-tfc^otRAKE 

^^ff 5 ^ t xmmm^&mz x o tc ttOT, flag jo 
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JO 

[0 0 4 5] O^iPJC^^RAKESfgiO/^ 
^tH;£i£te. btV^MW-hcO^^^tUt-byci^oTRA 
K E 3RAKE §ff ^O^^^tij^^t-^V ^ 

^mm^(Du^<Mzm^^xwm^ mmmm^'t 

m^tcm^. fflfST^^fc^fi^DgbTb^V^?: 
[0 0 4 6] rco^0J{c:j:tL^ telitti;^ 

b^MB^T, ^mm^<DU-</U(D b ^<£>b#^ 

«ltt6^W^»tSi^tRAKE^ 

<D fa ± & m 5 r t & ^ m t ft 5 o 
[0 0 4 7] 0^il:^^RAKESffi^^ 

KE^MtT? R A K E^fiCO/^iai^tCfc^ 
T, mflST*#fcb#v>ffl^_h 

[0 0 4 8] ^<Dmwiz£ti&, mmmti(Du^<^[zm 

[0 0 4 9] O r RAKE ^ff ^O/^ 

T. *BB8W*^^-<^0 5*». mJfETWcb^VHl^_h 
[0 0 5 0] ro^fd.fcntf, S«m^U-</KcS 

fcttr*RAKE^^g®^b#^^^^tt^ -tL 
[0 0 5 1] 

^iCd^RAKE^flE ^HSfi^fi*5«i:U!RA 
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[oo5 2]is«i. ^^mm^o^xmm 

frrsr^-J-l, S««-^«riffi-r5RFii«*2, 
£9 0° 5§b-£5 9 0° ^ffi3£4, >^^VKfS^ 

^mm^WLvm^mmmy^^? (lpf) 6 
a, 6b, ^mm^T^u ym^frh^v? 

^t6A/D^M7A, 7B, I, QMfeSLT 
RAKE^MtT^RAKEflli, ^t^t>^b^<—^y< 
>-K«BII»8, RAKE ^fijcTll ^Ifcll is f (C^ t 

[0053] 1 ^ vtcmm^mmmx^ r 

i*5J;U 5 RFii«*2Sr^bTA*Sn5*IB»«»fS 
-g-te, 2^^/Wc#g2£;hrC\ **L-eh^ ^i* 3 A, 

H ^^-^3 A^AA^ttS^ ^^i^. 9 0° &m$s4 

[0 0 5 41 ^^i^3A, 3BT*(*. ^ft^ft^P^Si 
*Sffl^S ft. ^-^/^K«* 
fc2E«<*ft*:», ^timLPF6A, 6 BCiotf 

a«^»t^»R*n5o *LT««*ftfc^— 

K«#0>*ffiI-§-«:, A/D^M7A, 7BWflf 
ftA/D3Cife£ftfc«. RAKE^fs^tCtg^-T-5-<- 

Srff 5 ^^/M&3§[e]B§ 9 ^ffl^ $ ft5 c 
[0 0 5 5] 0^(CRAKE^|fM^t6-<-^^ 

l-JS^-^^KaitBS (RAKE^Ii) 0>— « 
«£*14, *3itK, fitilifei^RAKE^Sl 

5 j; vm&zn&o 

[0 0 5 6] Y7j)\s$ 1 1 A/D^&2£7 

A, 7 BT^n^^^^/Hb^tLfc^ffff-^l^^bT 

t©ttl*) *tT5o "t-*^*>, w^sa^ K^/i^ l 
ill, *b^CJ?>#flB*^«SK5S**iT*3>?, 

[0 0 5 7] 1"</Mffl£» 1 2 W\ l 0 1 A 

#<fcU^[etfg#S|l 0 2Sr^TLT*5 9\ vyf K7^;v 
*1 lJ&>fc WAS ft*: !«-!§-, Qft#tdS^V^T#^/W 
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/2 

lOlAli, \<02fktQ<02fkt^7B%\^X3tmm^ 

£ft<5o 

[0058] i#v^tt»8i3u, *F««H-JM&10 

3 , &2P1Bf£ o W-WS 10 4,0 fi^tttt^ 105, 
£U\ JD»*1 0 6 £WLT*5 9, U^/Uffl^S 1 2 CO 
10 8S3& t^A^> £ £ *:8J5£ Itl^i Miff* 

¥*affif|-*» 1 0 3 tt\ 9JSu-^</^fe^*9«* 

Tfi^f+tt*m\ JD3»« 10 6lt a X 0 £ 

. [0 0 5 9] L#VHE¥lJ3e»l 4^ L*V^«ff»»l 

20 «^j;r;RAKE^^tfottSjf^#^ 

[0 0 6 0] «±<Z?«^(-*5^T, A/DM7A, 
7 B^^tt^^/Mk*^cS«fS#tt^s/^ K7 
ik<tf}^-<^ h/H»t£i!b&sjteSft3o -^co^ 

1 24oJ;U : ffiti|f^ctt^RAKE^^l 5tCffl^£ 

ft£o 

[0 0 6 1] u^wfll^S 1 2 T*te, v^K7-<;^ 
l i T^ibW^ft*: i«*fcJ:r*Q«*KK<5vvc«^ 
/^✓** <z>S« i^/i^ai^ S ft So r oiB^JB* 

^^»JS«l 2<Z5jBJS^^^e>5p*Si:«2pfiiSi:3&s 

ft£ G 

[0 0 6 2] U#^ffi*iJS*l 4TU L#VMlfHM& 
1 3^**fcb#v^SrSi|i(cUT^/wai**i 2^ 

^0 E-^^^l Stettin £tiZ> 0 &mffiM&£XfRAKF.& 
[HlK9^ttJ^^ttS 0 

[0063] ::-c, &mmmoVrn»i 0 4^Af«& 

Sigfflli a H-©^ 10 411 ±t AfiH 3 tc^ L/t £ 5 
50 tC v ^z^blHlK 1 0 0 1 , 1 0 0 4, 2fg[H]£gl0 0 
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2, 1 0 0 3, AnjtSl 0 0 5, *3<fct)^ /I— h 

o o 6 J: VMf&£nz> 0 

[0 0 6 4] 13 (C^c IstcMmMm a If # 104(t 

*ttT-f*5p*!MblHl& 10 0 1, 2 fUtaJSg 1 0 0 2 r -e*x 
j ett¥*S 2 £>*tt"Ctt 2 SIhIK 1 0 0 3, 

¥^{blHlSSl 0 0 4T^n^ti2^L¥^b-T5 0 

[0 0 6 5] o^fcj3<Dft£jfefcoV^f£3*^5o H 4 
i-5Br*>*K H30 (a) fiigftiMfrSr^U I^H 

(b) iagEb/No^u in (c) fip^mm 

**r«U HB (d) tt^9-H*Sr*i-. 
[0 0 6 6] i4 (a) fclijS^r, ffiWi^Sft, tittttt 
u-</PSr^-r o (b) feasor, KtWfitryMfti!) 
$10- 3 T'^Eb/No [dB] (3t^d p pH^ 

U ItSi try hSfc*?(os/NittctiS) , ««ittL 

Sl/^ttu^yuSr^i-o (c) Id^r, JftNittlftft 20 

mmm, «ttttb£VHfiu^u£^i\ (a.) — 

(c) tc&^r, E^*+jtwo^*(©»sr^b, d 

(d) (CiSl^r, IKttfi^^-HRTfcSe r f c 

(x) , ***r±xS:53rr 0 

[0 0 6 7] RAKE-&jS<Ofe4C>©^^lftaitC43V^T 
Mt. b£lMttfSft3©b#V^J;9/h£V^ «I**5J: 

T»&£xm=gb&ftmtzmmtg:\.%^m&& 

[0 0 6 8] ^ 4 ( a ) tC(i, W^UjBlfiS 1 2 OOtU^J 
<DM&4tff>&7n&tlX\f*Z>o H4 (a) tC^oV^T, U"< 

/W*. Si§<ob#iMi:w</u<DfegD£:^^ Jt**3J; 

Ptota 1=1— (1— Pi 

Pi =1- (1-0. 0 5) ,/n 
[0 0 7 4] Irtl^tMDfJ 5 ^^<7>»«ai»*P 

mmm&i+ft <*+ihib«) w?5 

fts. ft*s, *iaa»iHi*30s*ftv>»*-c i bw-»-e#s 

[ftl] 



Xfm=g&&fc&b^^X\s^Z><DX\ m4 (a) <D£?\Z. 

[0 0 6 9] Ifc^ot, HI4 (a) K^bfcbtVHIi 
u^</K^tjt«D(Z?J: 5 b^v^i^/^T^+^l^ 
©»*o»E (H*<z>;frS8) KKSTi-Jxtf, *3*b# 
vMgu-<^^#^,- £^r#£ 0 ^h-^co^co^ 

^>h^mmmm. *br, /m«»ffisia<z>s^frw 

iSOftai^ttirfct^tf "3" *i-*Ui, 

£^r££ 0 

[0 0 7 0] ft3lftb#V^«[!x^<yUSr3ftj?)S3®fttt, itu 
»bfcj: 51-, bSv^sfiv^S^^^ds/jrv^^ * 

[oo7i] {ci 5 *Yt;ttei»»9£tc«t or 

tc<fcor&£6©r% r(D^tc^e^^(cte#b^ 

b^v^tttdK^i-sr^lcJ:?). *ffl*b#v^«Sr#s 
rt^-et5o bfedsor, B4 (b) ©<£?(;:, 
tmc <fc s^-ft: t TtftfcHi- <£ £^Mbtcov>r , 9f» e b / 
No [db] ^Sit^^atD^L^v^iu^^t 

[0 0 7 2] mtitmiz£Z£1k\±. »tkmnmz 

J: 9 ft* So »»HJ»*«: 5 %KTSfi^RSt 5 r b 

{-£9, m&mizJ:&9Sfc<D&w&&bA,zft< 

i , h — ^/KOifttftWa*S:P total b-TZb. P 
total ( 1 ) \CX Y)j£$>hfaZ> 0 



) " - (1) 

^[0 0 7 3] Ptota 1=0. 05 

»ttW»*Pi (2) (cj;(9*4t>^ns 0 

- (2) 



2a2 



P(X) = 



IiC2] 



-8- 
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r 00 (x-m) 2 



J Th 



C V2 



dx 



(9) 



4#BB 2000-78110 



[0 0 7 5] 
[1*3] 



16 



erfc(x)= 



-x2 



© ^ x (complementary error function) 



IWC4] 
Too 



(x-m)' 
2cr 2 



J 



Th 



1 / Th-m \ 

dx- — ertc^^r-j =Pi 



[0076] ^CT\ HI 4 (d) f^bfc 1/2 X e r 
f c (x) (Djf^^frb l/2Xerfc (x) =Pt 
£&£xi 

T h = ,f 2 X a X xi +m 

[0077] u±m.wL,ti£ 5i-, *mm<Dmm i 

^tfjls ffiteto-T £ t'UAKE ^ (C CO L £ 

£3„ Lt©ltlBS: 
[0 0 7 8] orKi:iEIIJfc0>J#«B 1 cq^Wco^T 

10 1 AiCfc 19 I <D2mtQ<D2mb<D&$YfrhmjW. 

5^bTv^c^ ^5Mt^L/cJ; 3 m^ff 
**1 0 1 BlCj; 9 I (Z>2*£ Q©2*to^H-<o5p* 

^mmcom^n, mm<Dfa±i>mz>^ t&x%z> 0 
[0079] me \cm^mn^<Dm<o^mm^ 



[0080] ^\,^xmmmm<jnw^(D&mmz.-D\,^ 
xmw-rz* m 7 nmmmm<Dmm 1 ^*5v^t«*«h 

tTCtt, «3»«Slotr»*tt. ¥%iK2 00 1,ilD 
1^2002, tta-^mis 2 0 0 3 , *5j;U^ ^flS® 

K2 004J:i9«^*ttS, Z<DWr&\a^ M 3 6Dff|*& 

[0081] mrn<omwi2. st, mi^ufc^o^ 

1 "CI*, L # V 1 3 fC^^HIM a fr«* 1 0 

4, 0 5*3<fctran»»i 0 6*Ritr« 

2MHII a b T b # l MfiSrsS^-T 3 <fc 5 b T V 

»«2<DJ:5*^ ffWBfSatMH-fr-flcUSv^trR 

[0 0 8 2] r^TM*, RAKE^fW^tS^ 

-<-^^> Kaw«tt. 7t t zi&m 8 idTF b/c <t 0 1-, 

v 7 f K7>f;^ll, 1 2 , b^vMfiff 

tfRAKE^*»l 5 J; VMf&£thZ> 0 --T% b#V> 

n»r*»2 ia*Ko«riir4, Bi 2« (sab<D»jtR 

1) kmm<Dfz*>* BJBftBMBSr^fie^So 
[0 0 8 3] U#V^»H|E»2 ltt, WHW-JHI2 0 
1,. *5<fc^ atMi«2 0 2^Lt^^ W-</l- 
2<Z>a^^/^e>5p*aSriH3tLTb#V^«[S: 

#§ 0 ¥i£Mfiff-*:§§ 2 0 1 m&^/^hwme.t: 

afi^#tt«2 0 2fi,- 5p*a«m^ a t?fi^f*ft 
*fT5. 

[0 0 8 4] SUtCOfllfiK^fcV^r, A/Df»7A, 
7 B-e-tix^tt^^^/WbSttfeaW «#Wt^3y^ 



-9- 



(10) 

17 

mmmxt it i m^xx^Qm^i-^m^m 

1 2*3j:tm*0»«*5<tt/RAKE^*l SKttJ^S 

[0 0 8 5] U^wjfflSS 1 2 T*f*. ■^s/^K^A'* 

1 1 ^^tU^f^tbfc Ift^:fcJ:tfQ«#K£<5^T#-^ 

t?*>saa^^^«-s-ttu#v^ti-w«2 i £b#i^«: 
u^^aus* i 2 0>mm i^yua* h w-m^M^ 201 10 

[0 0 8 6] l^«^14m b£vH!S#H£B 

2 1 "C**^:U#V^Sr**lcLTU^</wai^*l 2 

rt»i5m b#^ffiW&»i 4j&>fc0>«ttJ^;*£^ 
s^K^/i^i 1 frh<D lin^&k&Qia-^-bfrhitL 20 

[0 0 8 7] £A±(D»mc*5V^r. ** + TSWj£3&S!3 
a = k X m 

t*i"^i:^Tf#So ^T% 

m+j3X a = (l + kX/3) l+kX0= a 30 

k~fZ>t, *jg*b#vHiffTh«:. 
T h = a X m 

[0 0 8 8] £U:RWbfcJ: *mM<DJ&m2\z£ 

7t^-C^. RAKE^tC*i8{c:Lft^4ff^R^i-S 
-*#pTffiT*>£o «2|Sfi3Scx*«a>Jbfc 

So 

[oo8 9] nit<z>?gffi 3 . sr. m^rcmm<Dmm 

V^««-»»S:RitT jSIUfll^ LfcfiiJS W</Wc2K5 
v^b*^tt£K3£^S J: 5KbT^fc#. 

^y^K7^/^S:^S-f(cgfSft#^6>aitLT 
b#v*«*K^5J:5fcbTfcJ:v\> ft*3. *Hl|g(D 



2000-78110 
[0 0 9 0] rwTte, RAKE§fflW0^t5^ 

K*«#K:o^TK9H-Sa m 9 tt**w<osaii 

OJgffi3tC<t5-<— KiSW* (RAKE^fi) 

^''O' KffiBMiWu fci:itfB9 t^bfcJ; 5 
v;yf-K7^^ii, w<^S'J5£3£ l 2 , L^vMSff- 

[0 0 9 1] Lf^IfH»3m, «*W3W3 0i 
A, ¥*SMKH-»» 3 0 2 . *3j;t^ afi^f+*t«3 0 3 

¥*£S«ebTb£VHB£r»5o m^ft-J?S30 1A 
fi, I0 2*i:Q^2*i:SrJDa[bTg««#u-</^* 
*a65 0 ^*9«tf»*3 0 2tt, MSfcl^^a* 

afi^fW3£3 0 3t*, 5P*&«m^a"CK^W 

[0 0 9 2] &>±<Dmmz*3\,*X* A/DM7A, 

ttWtt«j£ bT I «-i-*3j:t^Q«^s^/W'Sai^* 
1 2*3«ttm*B««*5«tt^RAKE^^»l SfcfcH;*;* 

[0 0 9 3] i"</umi£& 1 2 Tte. K7>f;^ 
1 ld»foffl**ttfc I«-^*5j;t^Q«#^»<5V^T#^ 

o^ftm-^ w<a^s wje £*t5 0 ©sue*** 
T^^ay^i/^wf^b^v^j^i 4 ir—m^s 

^/^fe5p*&iflsass*tL. ^^a>j^iit^raf&bTb#t^ 

rtf>b#vMi£W:* LS^tW£Si4 

[0 0 9 4] b#V^«iR|£»l 4TJi. b#^««*» 
3 lT*«)^b#V^||j£rS!ptcbTW-<^a!l3t*l 2^ 

^3&s*J?>fetL5o Ci"©^«aW:ffiffi1t«*3J:^RAK 
E^»l 5(cm^l Sn5o fittiffciUfRAKE^ 
5TW\ b#V^*J56»l 4)5*C>Otftai^^t"^ 

tt»«*3J:t|!RAKE^dSflt>iX, 

[ns&9-db^$^So ft*3, ^-bcDfbf^t-^^T^, «r 

34o*J6ro»ffi2 ir^^. ftaftb#v^«Thli, T 
h = aXmtft5, 

[0 0 9 5] £JL±RWbfc<t 5f-, #**<0»lB3teJ; 
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[0 0 9 6] ro<fc5^ K:7^/i^BjiuO w< 

[0 0 9 7] SLh. *»WSrHlfcWJBffil, 2*5«fct*3 
[0 0 9 8] 

pTfiBftRAKEg««is#P>tLSi:V^5a*Sr#i-5. 

[0099] of^tand u#vMif»HMSfc: 
r t^sRrffi*RAKES«»^s#btts^:v^5a**^^* 

[0 10 0] oro»MlcJ;tLtf, u-</^aJ3e«^r. 

^ K7^ /is? <Dft mmti^m^^x u^a^su^ 

SrBSr tdSpTfi6&RAKESft«35S»P>ixS tv^5» 

[oioi] ig<D&mK&ti\£. mmmti^&^^x 



(11) &m2 000-78110 

20 

^b-r-5»-&"Ct>RAKE^(cflriBj5rL#v^dSK^ 
[0102] o^<o«WI^J:ntf, ffiitHAi^^r 

JO tf«WI#*»SJ:5lcUfc©^ MIS 9^ 
E-&tifctci*5g/j:U*v^s»ffi*H, r*Uc«fc!K gfi 

[0 10 3] o^WJICittfl "^y^K^-f^tB 

U-<;V^^^ats ^O^^^tHt-bfc^oTR AK 
£ RAKE L & V MS2 5 R:5£ * ft. 

[oio4] o^cd^i::^^ ternm^^/wr 

[0 10 5] oro»W^<fc*Lti, teBIW^w^ic 

ttfc(t^RAKE^*Jc»ii*b#v>M*SK3£Stb, C 
^0 ttfcj:9, S«ttffi«)|PlJiSria5r.i:35Spnje/ eC RAKE 

[0 10 6] o^(D^Wd ^fffI-^60^-<yKc: 

«^*t-T*RAKE-&rt^*jt*b#V^«3ftSRffi**b, r 
50 [BS^ffiftRn] 
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(12) 



12 0 0 0- 7 8 1 1 0 
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[i2] ^mmcommcomm i^xz RAKEgiii 
[13] mm<Dmmi\c^^xmmmm<jum^(D- 

[i7] mm<DMM 1 1-*3 v ^r^^pd^ o %\%m<o~ 
ims] *mw<Dmm<DMM 2kj;5rake ^mm 

[IEI1 0] 2^L^VMt^/^^^l^^ffiV^fc 
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RAKE§|fiOMiT^5o 
[Ell 1] DS-CDMAtCioit^g^f^^^^ 

[gi i 2 ] ^^^mm^^xxi2mm^^^^m 

1 T>X^ 2 RFiatl^ 3 A, 3B 

4 9 0° ^tB^, S^SP^Sg, 6 A, 6B LP 
10 F, 7A, 7B A/D^ik^. 8 K«W 
9 ^v^/M&MhJS&. 11 vj/^K7^f^, 
12 13 L#VMfifh*#* 14 L 

#VHi6*IJ3£«* 15 &ffiM«*5J:t/RAKE^J*S§. 

2 1 L£VMitHM§, 3 1 b^V^W-JI*, 101 
A, 10 IB, 101C, 30 1 A «*tfj(«, 10 

2 ini^, 103 wnatf-**, 104 mm 

fifSafWS. 105 j3»^f+tt»* 105 AD* 
2 0 1, 3 0 2 5p*SffiW-«», 2 0 2, 30 3 



[HIl] 



6A 



f 7A 



» LPF 



A/D 



77 

2~ 



6B 



r 7B 



LPF 



A/D 



[13] 



[HI 5] 



[H6] 





mm 




2S 























k — 1005 



,1006 



ass 



101B(301B) 



J l 2 +Q* 



I 

Q 



1D1C(3Q1C) 



— 12 — 



(13) 
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[B2] 



[18] 




in 



l4T 
25 

± 

•5 a 

2 4a 

55 UJ 
5P < 



si 



.J) 
4— 



CM 

o 

CM 



35 



38 



_5 



8- it 



I 



_ CM 

^ ? 

CM 



8 



4p 
o 

-R 



W UK 
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(14) 



fcffl 2000-78110 



[B4] 



mm 



(a) 



jfigEb/No[dB] £ 



(b) 



(c) 



(d) 



erfc(x) 




*1 



[17] [1^1 1 ] 
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(15) 



2000—78110 



im9] 




|5 P 



-15- 



(16) 



&m 2000-78110 



HI 1 0] 



.41 



l V—i 








1 ^ 



46 



, 43 



48 



47 





1 5—1 




RAKE 







(cS>) 



Smax 



[1^1 2] 

Smln 



T - Smax 
A RAKE 



_.. 



A noise 
Smln 



abcdef g h I J k I m n o p B#f5l 
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Kff0]¥*13^11^ 2 0 (2 0 0 1. 1 1. 2) 

[^BB#-g-l #BB 2000-78110 (P2000-78110A) 
MP] Wl2¥3^ 1 4 0 (2 0 0 0. 3. 1 4) 

^P^fF^fB 12-782 
[ ttHH#-J§-] 10-245186 
[HBSM*ffF»S»7jjR] 

H04J 13/04 

H04B 1/10 . 

H04L 27/22 
[F I] 

H04J 13/00 G 

H04B 1/10 M 

H04L 27/22 Z 



[»fcHB] ^1 3*f2M 1 6 0 (2 0 0 1. 2. 1 

6) 

[#«*JE1] 

[*IE*t*SB*] 0 0 19 

[0 0 19] o^(C, iO"r^^^aW<Z)|¥J||B*Hl 

^2^^/u^^ii^^^^^^^/c^^m 
fi^i/^/i/S:^tH-efe5o Hi 2*. MUn&mtn-^r 

aseas 4_3 b^^tt^ ^^y<^ <ostmia % ^ 

[^SMijE2] 



[«F#<©»BH] 

1 T>^*?\ 2 RFiHS, 3 A, 3B U\ 
4 9 0° 5 6 A, 6B LP 

F. 7 A, 7B A/D^&3£, 8 K«W 
9 ^S^yHfisgHelKk 11 -^J/f K7>f;^, 

1 2 W</HBl3t» , 1 3 L#V^W-W». 14 b 
£VMfi*U5t». 15 fiftlfl^-t^RAKE^, 

2 1 L&VMHtl-**, 3 1 L£V^W-»», 101 
A, 10 IB, 101 C, 301A 10 
2 10^, 10 3 10 4 
aiSath^S, 105 gg^fttfg, 10 6 jMW 

2 0 1, 3 0 2 2 0 2, 3 0 3 
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